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ABSTRACT . , ' 

The primary /oncem in this paper was to reveal the^ information 
already collected/ for developing an information storage and r;etrieval 
system. Since miny systems have to start from a hardcopy filing method, 
the initial emphfesis was on costs of converting" to microfdrm tq crea'te 
a more usable dJ^a base. ' Next, Several other data'bases were discussed^ . 
along with equidpent availab-lre--for randomly accessing information in 
different micro orms, A generalized model .for a system to help researchers 
find informatio uwas outlined, along* with fairly detailed event schedules. 
The proposed system is caj.ied AIDS - An Archival Information Dissemination 
System^ Finally, it was appropriate to cite the characteristics of 
several computed: programs 'which have been written to increase the speed 
and accuracy of information' searches, < These programs can be. used inde- 
* pendently of th^ form (hardcopy, microfilm, or even video cassettes) of 
the data base. 
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MICRbFORM-B-ASED INFORMATION STQRAGE .AND RETRIEVAL SY&TEMS 

■ ■ . \ ■ : 

INJRODUCTION \ - ^ ^ . - , ^ 

This paper covers \the procedural development of a mi<:rof om-base'd 

information stc5r9ge and Retrieval system. It includes trade-off:,f actors , 

costs, and benefits. The tni^croform medium, its associated hardwar*^, and' • 

the data bases/that' could boused are also cpve'red. , • " " . 
/ \ ' — ^ # 

LOCAL AND Ni^IOlJAL DATA BASES \ ^ ^ 

Large ^groupings of informa^on with at least one characteristic - 

// • ' ' ■ ■ 

common acijoss all items in 'any giVen group cart be considered a dafta base. ^ 

If - \ 

Most fre<|uently these items are te^t scores or biographical questionnaire 
responsWfe. However, the whole span of. bibliographical information (Kook^, ^ 
reports//lists) remain virtually^untauctied by automated storage, retrieval, 

aiw dissemination methodology.. 

\ ^ 

it the^amount of information and material increases while facilities 
remairll constant, the available storage space usually decreases. One 

solution to the storage problem is to destroy that which is lowest in 

- ' if . " • - ' ' 

importlance. a' danger here is that what is useless today coul^d ^be very 

'It. 

necessary' tomorrow. A better solution is to change the storage medium' 
to one which provides a significant volume reduction. Microfilm provides 
the best\of both worlds. Because of the Low cost per image (approximately • 
Ic), large files can be converted and stored in safe, convenient locations • 
^onomicatVy. Reduction in size,< however ,s does i'ticrease the possibility 
of misplacing documents. This, in turn, requires an improved filing system,. 
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; When the total data base is not 'too large, a file drawer systejn 
with h^ging folders ' serves very well. But, as the base grows and inr 
formation searches -requi-re 'Several cross-reference codings,^ the prdc^ss"*^ 
becomes curnbersome at best.. Easing this problem can be accomplished 
through various, automatic microfilm retrieval devic.es. 'Still, an efficient 
information system needs a standa^rdized set'of. cod.es under, which }.arge^ -. 

c 

groupings of 4ata can be stored and selectively retrLeved. 

Since practically all publicatibn-oriented organizations produce 
microfilm copies of their materials, these, when properly coded, can 

alsp become data bases. Ranging from the veiry struc^ured Dissertation 

\ 

M 

Abs trades of University Microfilms to the edition-theme and annual-index- 

by-title methods of t\ie Phi Delta Kappan , one can find all levels of 
• . 

implementation in this regard. ' On a national, and even international, 
scope there are other groups Which specialize in collecting, microfilming 
coding, and disseminating non-dissertation educational research reports. 
,USOE'V Educational Resources Information Centers (ERIC) atid Phi Delta 
Kappa* s. School Research Information Service (SRIS) are outstanding 
examples here. ^ * 

As of February, 1971, ERIC had 43,786 complete documents microfilmed 
and encoded in its put^cation. Research In Education (RIE)- Similarly, 
almost 30,000 journal articles have been abstracted and encoded in Current * 
Index to^ Journals In Eaucagion > (CUE) . The RIE documents require over 
^5,000 microfiche, enough to.filjl five 4-foot file cabinets- CIJE has 
not been- put on film yet, but at the same reduction ratio it will fequire 

0 

over 1000 flche. RIE and CIJE /are both contained in the SWRL LiUrary. 
The other five ERIC collecCionfe include: Office of Education Reports , 
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1956-1965 covering research reports received prior' to publication of 
RIE; Pacesetters in' Innovation is five years of ESEA Title Iir projects 

to advance creativity in education; Manpower Reseafrch is the abstracts ^ 

/ 

of five years of projects supported by the Interagency Committee on - 



Manpower Research; ERIC Catalog of Selected Documents on the Disadvantaged 
needs of the disadvantaged, through 1965; and Selected Document^ in Higher 
Education, a special grouping of 845 doauments on college ar^ university 
admini^tratit)n. These figures are cited to draw atten^ti^n to the untapped 
potential of the ERIC sys\;em. / 

MICROFILM ' ^ * ^ 

Microfilm is fairly well standardized oil raw film sizes of 16mm, 35mm 
and 105mm in 6 inch, 100, and 200 foot .lengths. Common reduction ratios 
range between 15:1 and 42:1. This jneans ftom 50 images at'' 15:1 reduction 
to 224 images at 42:1 can fit- on one 4x6 inch microfiche. Considerably 
beyond these ratios is the National Cash Register "Ultrafiche** system 

utilizing 150:1 reductions'^ and allowing 3200 pages to be recorded on the 

\' ' ■ f 

same fiche. These are lineiar* reductions in both the vertical and hori- 
I. . . , 

zbntal directions-, the area '^reduction is 22,500 square units (150 x 150 - 

\ * 
22,500). This one fiche equals 18 inches of file drawer paper, a signi- 

1 ■ - - 

ficant space saving. 

•While there are endless varieties *of forms of finished -film, the 

thrj^^ most popular forms are roll (cassette and open-reel) j single-frame 

aperture card (usually 35mm), ai>d microfiche— Multiple images on one 

'4x6 inch sheet). Figures I'and 2 gil^e many of the combinations and 

permutations available. ^ 



The format' .used is of^ special importance to those Interested, in the 
microfilm aspects of ERIC both fpr personal use and as part of a larger 
information storage and retriervdl fsystem, \ERIC adopted the COSATI 
(Committee On Scientific- And' Technical Inf o^Tnatiori) standard of 20:1 
reduction oil 4 x 6 inch microfiche* This, allows approximately 60 images 
of information per fiche, in five rows* of 12* images each, USOE has *even 



reader which is completel 
DASA Corporation! s 



gone to the Extent of recommejidiYig a particular 
compatible with its product. This reader is the 
PMR/50 which sells for $^0. Ap excellent guide to all of this is the 
USOE publication number OE-12037-c , How*^ To Use ERIC , for 3Sc. 
r;- Along with the development of microfilm as a widely-used medium, 
th^re has also 'developed a special vocabular7> a verbal shorthand so to 
speak. AppendiX'A is a glossary for microforming, adapted from Modem 
Data , November 1970, pages 90-9^. 

Hardcopy Conversion to Microfilm ' . 

i . , ^ 

Experience has shown that conversion of largel hardcopy ftles tb a 



sm is a very complex 
and hardware commit- 



microfilmed information storage and retrieval syst 
process involving interrelated manpower, software, 
ments^ Some .of tfie hardware aspects were covered under the sec-triJti 
"Comparative Telatures of Microform Retrieval Devices;" others will be 
treated in the "Archival Information Dissemination jSyst'em" section^ * 



Manpower ^d software concerns /in copy conversion ajre treated in this 

section. Computer programs (software) and currently operational search 

/ 

systems^ will be discussed und(^r "Computer Programs and Operational. * 
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Coinmitte on Scientific and 
Techniaal Information (COSATI) 

^20:1 Reduction, Avg, 60 images 
Image Dimensions 
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Information Retrieval System^." Costs for converting hardcopy to various/ 
'microforms were received frb\ four ^vendors . These are tabled in Appendix B. 
The names, i^addr^sse^, and contaot persons are found in Appendix t, ^ Using 
the SWRL' Archives as an example., the cost 'of /converting 150,000 hardcopy . 
'pages to' black and white silver halide 16mm roll film, at a 24:1 reduction, 

f • ^ , ■ ■ ■ * 

•was requested t with all to be done in less than four weeks. These values 
were set^ because each specification has a feasible alternative which may 
suit 'one vendor better than another. For example, by setting a four-week 

.time limit, manpower decisions can be made whether to use SWRL clerical 
help, or to pay the vendor price of over $5 per hour to pull staples, cut 
binders, straighten pages, and generally prepare the documents for micro- 
filming. Another variable is .the raw film chemical processing. Besides 
the specified silver halide process of black and white photography, there 
'is the ujtraviolet exposure with heat-developing Kalyar t^rocess and the 
ultraviolet e'xposure with ammonia-developing Diazo JProc^ss. Ea^h gives 
X specifically characteristic results. For viewing purposes, Kalvar images 
stand projection lamp, heat much- longer than Diazo film due, to the. fact 
that R^lv^r reflects light in the opaque areas rather than absorlj^it. 

AfteK^app lying a set of criteria which intludes price, quality, ^nd. 
maximum convenl>^ce, the vendor3 Have been rated as follows: . • * • • 

(1) Data Dissemination Systems Inc. (DDSI) ^ 

(i) Downey Microfilming Service (D.M.S.)/ Syntronics .Computing In'c, ^ 

(3) Dymat Microforms 

(4) Computer Micrographics* Inc. (CMI) ' . * ' ^ 

, A brie^ profile on each Company is provided. 

DDSI - Thi^s company offers the lowest prices for the filming' 
* and the maximum. convenience for information and service* 



They ^re representatives for several microform equipment 
manufacturers, including 3M Company and Morgan Information 
Systems. They, are locally situated *in Hawthorne. While 
* no samples of their regular camera work has been inspected, 
several samples of ^COM of .excellent quality were generated, 
from our tapes and in our presence* iJnlike the D*M#S,/ . ^ 
Syn^ronics coalition, DDSI does not offer regular electronic 
• * data processing se'rvice bureau functions, except 'where 
directly connected to a COM contract. . - 

D.M.S^ySYNTRONICS 7 Thi*s represents a two-company service 
♦cooperative.. D.M.S, handles all hardcopy to microform 
conversions and .duplication , while* Syntronics provides 
the computer services and COM customer needs. Among ^.^j 
the joint accounts of D.M.S. /Syntrdnics are several . 
large continuing contracts with Max Factor Cosmetics V 
and NCR. D.M.S. 's latest bid put them in third place 
price-wise. When this fact is coupled vith a lacR of . ' 

experience or knowledge about microform retrieval equip- 
ment, they have to ,be rated lowe^r than D. D.S.I. ^ .1 * 

PY^IAT MICROFORMS - pymat' s 'prices are just slightly lower 

than DDSI, but^ they <io. not offer COM nor do they handle 
^information retrieval equipment.* Also, they are locate{i 
in -Sherman Oaks, which makes them a little less convenient^* 
for handling any of thfe unforeseen but inevitable problems 
that will arise. . ♦ 

\ 

CMI - This company is both a manufacturer's representative 'and 
a microforms service bureau. Their pricing technique^ 
indicates that they are very active in this area, but 
their cost to us is the highest of the four by several 
- hundred;: dollars, in the COM area they are second lowest.^ 
They are conveniently located in the L.A. Airport area. . 

Once *the, database is in microfilm form, the most convenient and usually 

most economical information retrieval methods employ random access device 

COMPARATIVE FEATURES OF MICROFORM' RETRIEVAL DEVICES 

Five microform retrieval devices have been investigated. HF Image 
Systems' CARD^^and Remington Rand'* s REMKARD are thte^ only two devices in 
production at this time. However, some of fhe feat/ures planned for 
future devices might warrant postponing a decision* Appendix D presents 



the mo^t significant features of each, device investigated in tab'u^/ar 

/ . . / 

form. The features are discussed below in light of their influence on 
further development of a complete information system. ^ 

HF/IMASE SYSTEMS - This device requires 105mm ^m^c rofich^- (or 
jackets). It can hold 750 jnicrpfiche which, at 2i^:l re- 
duction, gives a capacity of .73,500 images. Eact^ fiche 

* ' must have a special metal coding strip permanently attached 
to work in the device. This strip prevents using another 
viewer or reader-printer for hardcopy. Microfiche with 
these strips cost $4.50 each. There vare over 5000 CARD 
devices in use world-wide. It has a' computej: irj^terface ' ^ " 
^ op,tion. 

REMINGTON RAND^ - The REMKARD is a re-labelled HF Image Systems*^ 

CARD. To all appearances it is'^identica-l , -with the exception 
of a larger viewing screen,. ; * ' 

MICROGRAPHi(i 'TECHNOLOGY CORPORATION - ^his one will also use 
microfiche but in a 30-fiche cartridge. The fiche can^ be 
20X, 24X, or. 42X, jgiving a maximum capacity of 6700 images 
stored in^ the machine. The $2000 price tag* is less than 
half the*"^l;her devices. It Joe's not require special coding" 
on the ^il^che. It does not -have a computer ititerface. Pro- 
duction is slated for March, 1971. Also, MTC is marketing 
a microfiche camera-processor for $10,000, or one-half the 
cost of its clqsftst "competitor. Fully developed, ready- 
to-use fiche are outputted two minutes afteo: the last image 
is shot. J 

MORGAN INFORMATION SYSTEMS .INC. - The uniq€e feature here (and * 
its -biggest stumbling block) is Chat is uses lOSnm microfiche 
"rolls. At 42X this provides a capacity of almost %-million 
images, more than endugh for most projected needs. Getting 
-roll fiche made, however, is expensive and limited to only 
a few service bureaus. It? has a $2000 16mm update option 
-which allows for revi'sion of specific images without throwing^ 
» away the whole roll. A computer interface option is''^lso 
available. • 

ALPHA VECTOR INC.^ -_,This xrbmp^y's ^random access readet can * \ 

store 30 rolls of either 16mm roll film or 105mm roll ficHeJ 
Maximum image^ capacity exceeds one million images. Lpcation 
coding can be EBCDIC, ASCII, or a special combination of 
both, making for idfeal comjjjater comp^atibility when ,the 
' interface -is developed (1972). With roll, film th^ cost of 

replacing obsolete individual images, excluding labor, is 



\ very low (less "than one cent). Whole rolls cost about siX/. 
dollars/ comparable ,to other film prices. Also, rolls of 
colored images for the Instructional Concepts Program,' Teacher 
Training, and Kindergarten Art Program can be interspersed 
among black, and white 'j^^ading-" 'rolls . .The projected price 
' for this device is $4000, slightly cheaper than three of ^he 
other devices, s * ' ' - • < ' 

A list of vendor addresses and contact personnel caa be found in 
Appendix E. . , . ^ * - 

, , • 

ARCHIVAL INFORMATION DISSEMINATt01^ SYSTEM ('AIDS) , • ^ ^ 

'The word "archival" has bfeen -cfiosen so as to refer to any collectio| 
cff historical 4ocumerttation/ Under this rubrio the ,SWRL Archives, t*he 
ERIC files*. Psychological Abstracts, or any number ^f other databases 
would be applicable. The only diffetence in the applicability of AIDS 
would be the smarting point on the system development; scale. Fot ^^^^ 

presentati-on the prime assumption 'is that the. user/ s organization producjes 

~ - - * 

hardcopy records^ of its workV b^t .that it has nevef ^developed ,an effici 
storag^e and retfrieval system which could utilize the microfilm mediiiin, 
In order to optimize utilization of a large hardcopy file, it is 
advisable to a].ter it through four stages of development. The first^^ 



ient 



stage 



Js an information'gathering and system^ defining. task. This pMpfr 



serves as a typical output from this stage." The second st^ge requir^: 

a reorganization of the materials ^td increase their use in a manual 

(non-mechanized) mode which will also serve as a training ground for^ 

more advanced modes. The actual microfilming and installation f)f autt)^- 

t « 

matic retrieval equipment are essential components of the third st*ag«:. 
Computerization, automated searches for answe'^rs, user profile matching-, 
and remote location accessibility are projected for the fourth stage 
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The detailed steps <herein deal only with stages two* and three, sequenced 
together; It is possible'to stop at.the'end of ei'ther stage and still 
have an e-fficient' system. Complete^ computeri«zation is too far -in the 
future for "it to be meaningfully discussed at this time. However, there 
are some operational systems like GIPSY in Oklahoma, and DIALOG in San 

Francisco 'whi'ch can 'i^erve as models/ , x ^ 

Whether completing one s6age or four, cooperation between member 
groups is a lieces'sity. The computer center staff, the library staff, 
and th6 documentation editing staff are the main interaQters in operation- 
arlizing' a system, 'Sometimes these groups ofjerate autonomously within an 

organization as services/ In other cases, the groups are a part of on- 

*f • 

goirig functiona^l divisions. The flowcba/ts reflect. the latter arrangement, 
However, the step-by-step task sche^ul^^is a merger of all events that 
-should take ^lace.' A pro'se description' of the entire process is aj.30 * 
provided. ^While it does not have the subscript symbols which would 
definitively link it to the flowcharts, .a quick comparison will show 
that they^ are indeed coordinated. i ^ , ' ' 

Event Schedule and Fl^owchart Details 

riowcti'art I shows the development from the point of forming a 
^System Improvement Team through the point of issuing an AIDS User Guide - 
Manual Mode .. Flowchart II- starts by^closing the document files in 
preparation for microfilming and semi-automation, and ends 'with a new 
Guide and a Technical Note on tt;ie 'whole development to this point. The ^ 
flowcharts reflect Stages 2 and 3 segments of che^complete system," \ 
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inclucfing eVents for both the. Computer Center CCC) and , the Libcarian/ 
Editbr (L/E) groups. Computer Center, events are identified by numeral,^^<«, 



subs'^ipts following , the event syi^^^^Uj^e the Librari^/Fditor events 
.fiave le\jter subscripts. These su'JUj^^^^^e ccmso^ant with the ayi4ched 
Task Schedjuie. Also, the following, paragraphs give.,more detailed - " , - 
explanations of ea6h CC grdup event; L/E is cov^re'd by, inference. 

'Establishing a System Improvement Team will: require the maximum ; 
cooperation from the L/E because) they will suppfy ' f our^ jof the 'six members; 
CC will have the other two..' The functions to be fulfillied will be " 
librarian, editor, cl^c, typist, programme^r-analyst j and information w 
retrieval specialist, who should probably be the Team Supervisor. ^ > 
' Xhe Jeafa Supervisor will monitor the compilation of- an extensive: 
.list of descriptors by the editor and librarian. This shotild be th'eir 
tasR since they ^re the only ones \Aio cross all programs from a iodu^ 
mentation point of view.. One guide can be found in ^th« ERIC Thesauiru'S ^ 
which is the^ heart of rtrejfesOE .information retrieval system. 

A* Team meet;ing wjLll be held upon completion of the list of descriptor 
The project goals, member functions and respon^bilitie^, and review of - 
the list' will be on the agenda. 

With the dese^riptors in. hand, CC will finalize the codes an-d; formats 
for* the document accession numbers. It will probably be in the ^fd^rm: 
"aa-d-seq-pg."' Purposely/ thi's format is compatible with ERIC, allowing 
possible future coordination, "aa*' stands, for two alphabetic characters 
repr,esenting the majpr descriptor the particular document 'falls u^aer. | 
Filing by this descriptor will allow easy browsing. *'d'' is the-code 
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number for. the Division originating the document;^ **se<f," is the chrono- 
logically-f iled-wtthin-descriptor number , up, to a ma^imum^of $$9 documents. 
Again, this allows £or focused browning, but now by date. - '^pg^' means 
number of pages^ up to 99. This^ is included on the premise that the 
size o£ the document is an^indicator of the depfh of treatment, of ttie ^ 
major descriptor. The total result will be a (^i^crete accession numbed 
which is compatible with other code fonnafe>s, and which alsp contains, 

unique, meaningful information. ' . . 

. " ^ ^ y * ' 

A'Management review of '^progreiss to thi-s point 'caa b^ held while 

' / - / • . . 

the typist readies her- materials for the t^yping of the accession' pumbers,' 
titles, and. descriptors, on each document. The'l:ape output from the • 
automatic typewriter will be the input to the kwiO^<Key Word^In Context) 
index. As t\ij.s typing, is done^.the documents will b^ refiled under the 
new retrieval' scheme.' • ^ . 

Since^ the *typ!|.ng will take several weeks to, complete, thJ writing 

\ ^ .. . • - 

(coding) of a KWTC ^index computer prograrii will, be started. The a(^u§l 
codi,ng, testing, and debugging of that, j)rogram will also consume 'several 
weeks. Hopefully, these events will run in parallel. 

* ' Copies of the ^CWIC index will ,be printed* and distributed to the 
Team jd.th instructions for an error cjiepk. The result will be Reviewed 
in a T^eam meeting before CC modifies the prograip and tapes* A new, final 

^printing will almost certainly be required. 4 

'in order*" to keep the KWIC up-to-'date in succeeding years, a KWIC 
update program will bfe written fey the programmer-analyst. While this is 
being djDne, the editor will be writing the AIDS User Guide - Manual Mode , 
which will be of immediate utility .to. the organi:5ation*s staff. 
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A Team review, and a Manajgement review yHll end this stage of 
'I * • , . ^ 

i ' ' * 

developi^ent.' . ; - ^ 

• * 

' ' "Following Management approval of the preceding manual mode stage, 

the Team Supervisor will initiate the semi-automated phase>vith a memo 
• . ' . 1 

to the librarian to prepare"' thfe Files for laicro filming'. This will require 
that all doc^ents be^'in their proper locations, and have all necessary 

coding completed. Since^ the llibrary staff^will operate the System, the^ 

^ . i * ' . ^ 

should seleqt the .vendor to do. the actual microfilming, but the clerk 

will do the document preparation of removing staples, cutting bindings 

! 

and culling th^ duplicates. ^ 

During the microfilming process, the key pages (abstracts) will be 

t^s-aved for re-fil^ning in a form compatible with the random access device.- 
If t)iis i's done .in the^6iren roll, duplicate sets ^or under $25 ^each could 

. be set up at lotations remote from the centraT^fitachinery . Some devices 
have enough capacity to store^the very large files *{over 1 million images), 
thereby eliminating the need for abstracts. Rapid access (under 5 seconds 
for any ^ven page), maximum file integrity (a duplicate set will be 
stored in a security safe off premises), and a giant step toward full 
automatic retrieval of information are three benefits from. such devices. > 

A Team review will be held to assess Task progress and to tool the 
information for a sxcnmairy document on hardware selections. The random 
access device, a new reader-printer, some new microfilm readers, and 

' other needed components for the AIDS will be included. 

' • This information will be sent to Management 'for review, and with 

^ their approval the equipment will be ordered. 
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Although attempts will be made to avoid this through earlier 
decisions, it is possible that additional accession co'ding wilX be 
'tiecessa^ry afeter Jjie-mew equipment is 'selected. If so, the KWIC index' 
program will havfe. to be revised. 

Likewise, the AIDS User Guide will have to be modified to, include 
the semi-autpma,ted aspects of this system. Much of the inform^ion.Wil 
be supplied by information retrieval specialists. , \ 

After sthe%sual Team review, and an-extensive'^Management review, 
a Technical Note on the entire development 'of the Archival' Information 
Disseminatiep System will be issued. » 



, SCHEDULE- : - 

TASK - Develop an Atchival Information Dissemination System (AIDS) 



EVENT NO. EVENT 



DAYS STAFF 
D 



liA. 



Document job fynctions for mefKbers of a 
System Improvement Team, as sigt^ personnel , 
and obtain Event Schecfules 



2. 
B. 
C. 

d; 

r 

■v.L 

E. 

* 

3,F. 
4. 

.5, 
6. 



G. 



H. 




Management 



Monitor development of descriptor l%st 



Compile ^t- 50 item list of possible 
descriptors for the.documents 



Writ;e^ set of instructions to users for 
revising and weighting the descriptors 

Circulate the list among selected ysers 
for revision and weighting relative to 
needs ^ ^ 

Compile revised list based on user 
feedback 

Review descriptor list -with Team 



Establish and doctmient codes for descrip- 
tors and accession num"ber formats 



Management review 

Monitor the affixing of accession 
nijmbers, titles, descriptors to key 
page of each document, and write 
prcjgress memo at h^lf vay point and 
end of event 

Type accession numbers, titles, and 

descriptors on each key page using an 

automatic typewriter 
t - * 

Physically rearrange the documents in 
. agreement with the main descriptor on 

each key page ^ . " • 



^^Xi^rmatidn 
Retrieval 
Specialist//" ^ 
eementj 

Info. Retr. 
Spec. 

Editor/ 
Librarian 

Editor 



Librarian 



Editor/ 
Librarian 
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Info. Retr. , 
S pec . / Pr og r anwe r 
Analyst 

Management 

Inf onnati"On 

Retrieval 

Specialist 



t ■ 



-Typist 



Clerk 



ERIC 



17 



16 



EVENT "NO. EVENT 



I. 



8. 



9. 



10. 
11. ■ 

■12. 

13-. 
•14. 
J. 

15,K. 

16. 
17. 

18. ■ 



Send tapes Ito Progranmfr-Analyst for 
use in printing AIDS KWIC. InMex 

Document format specifications fox an 
AIDS^KWIC index computer program 



Code, test, debug, and document an 
Aids KWIC index computer program • ■ 

•Print mulitple copies of KWIC index 
and distribute to Team with er'rou check- 
instructions 

Review results with Te^ and document ^ 
. revision list 

Modify and document .the complete AIDS 
/iCWIC index computer program ^- 

Print complete, KWIC index, with error 
check, and issue co^Jtes ..to usef s for 
familiarization * 

Design, code, 'test, and document an 
AIDS KWIC index update program 

>^ ^^litor the writiig of an* AIDS User 
Guide - Manual Moie 



Write an^ AIDS User Guide - Manual Mode 

Review Gtiide with System Improvement^ 
Team, doc^ument and^monitor changes, and 
issue filial "Manual Mode'^^memo to manage- 
ment w I 

ManagemenJ; review of entire Manual Mode 
stage , 

Issuefttemo directing Librarian to close 
and check the document files in prepara- 
tion for microf iln\ing ' 

Monitor the preparation and mic.rof ilming' 
of the files 



MAN DAYS ; STAFF 
,REQUIRED 

, Typi&t 



7 Info. Retr. 
Spec . / Prograiraner 
Analyst • 

15 Programmer 
Anarlyst 

10 Programner 

Analyst/Info . 
Retr. Spec. 

^ ' Info* Retr. 
Spec. 

8 Programmer 
Analyst 

5 Programmer 

Analyst/Infd^ 
Retr. Spec. 

15 Programmer 
Analyst ' 

'15 ^ • Info. Retr. 

Spec, ' > 

fiditor 

5 Info, i^etr. 

?pec./T€ara' 



Management 



.3 Info. ;R^tr. 

Spec. 

25 Info. 'Retr. 

Spec. 
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EVENT ^ 

Close the files and check in all 
missing doctmients* < ^ .' 

Select ancj notify the. vendor doing 
the- microfilming \ 

Make final preparatit^ns for the 
microfilming, including facilities 
and assistants 

Microfilm the^ files (whole .^ocim^rfts) 

-icrofilm the abstracts or Ij^y pages 

Select ventlOi. lu* lUTcrgfilm .random 
Access device liid' docinnent with tttemo 
t^ librarian 

Select vendor for microfilm reader- 
printer 

Review progress with^Team and issue 
, summary document on hardware selections 

Management Review 

Order the microfilm reader-pritHrer 

Oxder the random access microfilm device 



Uptiate the >frST tapes with random access 
device numbers and send tapes to Programmer 
Analyst ^ „ ' ^ ^ 

Des'ign, code, test, and doctjment revised 
KWIC index computer program, to include 
new information from random access device 

Pxint a new AIDS KWIG^ index and check for 
eriCors 



Exchange information needed by^userg of^ . 
the reader-printer and random access 
devices. ' > ' ' ' ' 



MAN DAYS 
REQUIRED 



STAFF' 



Librarian/ 
Clerk 

Librarian 



' Librarian/ 
-Clerk 

' Vendor/Clerk 

*: Vendor/Clerk 

Infoi Retr. 
. Spec • 

5 ' Librarian 

* i 

5 Team 

3 ' Management . 

* Librarian 

25 Info« Retr. ' 

Spec. 

Typist 



35 - Progif^anmer 
Anal^ist 



Programmer - • . 
Analyst /Info ^ 
Ret^. Spec. 

"Info;^ Retr; 
Sped //Editor 
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EVEKT no . EVENS: 



v. 

26,W. 

27. 
2S. 



Wri^e an AIDS User Guide - Semi - 
•Automated Mode . 

RevjLew new " Guide" witJi^Team and issue 
filial "Semi*Automated Mode*^ memo to 
raailagement 

Management review of entire Semi-Automated 
stage 

Wr/.te Technical Reporjt on ^Archival 
Information Dissemination System 

1 K r 



MAN DAYS STAFF 
REQUIRED 

' . Editor 



15 



Info* Retr, 
Spec •/Team 



Management 

Information 
Retr. Speck 
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FLOWCHART I 



Form ' 
System 
Inprovemenc/ 
Teara 



Monitor 
Descriptor 
List 
Developoent 



1 • 1 

Compile 


Descriptor 


Sat 


aple 


List ' 











Instructions 
for list 
revisi< 



Circulate. 

list to 
professional 

staff 



\ D 
\ 



Review 
list 
with 
Tears 



Coopile 
revised 
list 



Kanagenenc 
Review 





Docissent 




the codes and 


1 


progress to 




here ^ — ' 



ERIC 



Establish* 
descriptor 
And accession 
msaber codes 



Konltor affix- 
ing of acces- 
sion no. aod 
rearrangeoent 



Docissent 
foraac specs 
for KVIC 
prograc 



Code, test, 
debug KVIC 
pr^grar 



lype 
•acdesslo^ 
nuctber 
on docuoents 


G 








Physically 
rearrange 
flies - 

it 


H 






f 
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FLOWCHART 1 (cont,) 



Print copies 
of KWIC and 
give to TeasQ 











RevieiS' 










resulcs 










with 










Team 






















1 












Modifjr 










^ KVIC 






< 




coQpuCer 










prograip 








U 


























Print 










complete 










KWIC 
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Design, code, 
and test KVIC 
update 
program 



13 



Mortitor 
writing 
of 
Guide 



r 

I 









lesuc AIDS 


y 


Review 




Manageaent 




User -Guide - 




Guide 




Review 




Manual ^de 


^ 


with 












. Tean 
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FLOWCHART 1 (cont.) 



\ 



16 



Print copies 
of KWIc'and 
give to Teaia 




Manageaent 
Review, 




;i88ue AIDS 
User Guide - 


< 


Manual Mode 





Review 




results 




with 




Team 


10 










r 




Modify 




KWIC 




computer 




progractv^ 
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Design* code, 
and test KVaC 
update 
program 



3 



Monitor 
writing, 
of 
Guide 



Write 
AIDS User 
Guide - Manua 
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FLOWCHART II 



.f 



Kanagemenc 
Review 



E>ocunent Hard- 
ware selec- 
tions and 
rogres! 
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Write memo to 
have files 
closed and 
:hecked 



Close. and 
check file^ 



/L 



/ 



Select dnd 
notify vetcdor 
to do micro- 
ti lining 



Monitor 
File 
Microfilming 
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Make final 
preparation^ 
for micro- 
filming 



Select Micro- 
film Random* 
Access Device 



19 



Microfilm 
files of 

complete 
documents 



Microfilm 
key pages and 
abstracts 



Revi<iw 
Progress 
with 

Team' 



Select n 
Microfilm 
Reader- 
Prinfer 
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R 



/ 'Order . 
Random-Access 
Device 
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Order 
Reader- 
■Printer 



Modify KWIC 
computer pro- 
gram for new 
Information 



23 



update MTST 
tapes with 
Random-Access 
NuK^ers^ 
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Management 
Review 



Issue AIDS 
User Gu ide 



Semi Autotaate( ^ 



FLOWCHART II (cont.) 
,A3 



Print 
Updated 
KWIC 
Index 



2A 



Excnange User 
needed infor- 
mation on 
Microfilm 



25. 
U 



Review 
new Gui^e 
with Team 
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Write 
rechnical Repeat 

on. entire 
AIDS 
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User Guide " 




Semi Automapec 
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^OMPUTEjl PROGRAMS AND OfERi^TIONAL INFORMATION RETRIp^^YSTEMS 

^ Because of itV large size, advanced stage'of 4eve.lopi|ent , and its 



Governmental support, the ERIC §ysten> has. been the most p6pular database. 
-» ' • ' • 

for which to write s(}ftware package and with which to test ^retri^va! 
systems. One program w^ich available, is called QUERY^ This program 
is designed' to search the E^IC magnetic tape file available fi;om Leasco 
systems and Research Corporation.* It is 'written in IBM 360 Assembly 
Language primarily for the 360/30 system and qp. However, with slight 

* . ' 1 o 

modification it is compatible with the^^CA ^^Qfer^O. QUERY is a baJLch 
^processing system,, information requests^ must^ have the search. 



criteria preset with logical operators oA-AND $c OR. Batch processing. 



is the lowest cost; method, "but it tends to^generate more non-useful 

responses than jan^ interactive system^ -QUERY is'^^ow installed at two 

ERIC Clearinghouses: Educational Media and Techjiplogy, Stanf^^fd^^' 

California; and*Vocational and 'TsQhnical Education, Columbus, Ohio, 
f 

More specific addresses will be found iti'^ppendix F. 

The* name ^'DIALOG" actually refers.- to. J^two related , but separata, 
things. The first is that DIALOG is an interactive information retrieval 
programming l^anguage developed, as a proprietary product by the Info&ma- 
tion Sciences group at Lo^iskfeSld'^^Palo Alto Resefarch Laboratory about 1966. 
It was used on an IBM 360/30 with a NASA reference file of .300,000 
citations. The 'average search time for one question was 30 minutes ^ 
-terminal time and 7 minutes computer time. At current time-share rates ^ . 
of $40* per hour for a 3§0/30, the answer to the search question costs 
$4.66. Thevsamfe request handle^ on a 360/65 would-be done in 42 seponds*^ 



.vhich at $300/hr,, costs $3»;50, On a Univac llpS, the job takes cmly 
14 sec' but the CPU costs $80Q/hr.,' or $3,11 for -the search. ^ 

The other "DIALOG"' refers to .the "USOE utilization of the syspfm 
with the ERIC files. The .original ins t alia tibn and tryout was at'-fehe 

Educational Media and Technology Clearinghouse at Stanford University 

* ' ». 

After the contract ran out last Fall, however, DIALOG was moved to thej 

Federal Office Building in Sati Jrancisco, As noted above, Stanford*" 

replaced it with QUERYyaa batch .processing program. ' . \- 

Another very useful pjp'gram has been written by Aeint de Boer, a 

senior progirammer with, t}ie UC^l^denter for Information Sciences^,^/ as his 

' \^ ^ ^'^ ^ " . 

Masters Thesis. It, is an interactive program like DJALOG, ,and it; is 

designed to access multiple databases with outputs of eithet^llst:^ of 

document numbers or the full bibliographic , inforinatipn including; an 

abstract. It is written in II modules using PL/1 language. Although 

.1 

it is a rather ^easy thing to s'tore and acc^.ss multiple groupings- of 
information (databases), De Boer's program is the only on^.whiSh makfes 
the claim for that capability." .iJlALOG was set up 'for NASA citatf£ons; . 
now itu Jias , ERIC documents, ) ' r ^ 

, There are a variety, of fully operational systems Aross the country 
At the University of Oklahoma,-, the accumulated ERIC abstracts- fn/luding 

botii Re ge arch In Education an4 <I.urrent Index to Journals^ in Education 

^ i ' ' ' ^ ^ ' . 

are searched througtu^e General Tnformation Srofcessing^ System /GIPSY) . 

They wi-11 answejr mai^l reqiiests written in Standard English. j;u|rn- around 

time is about two days and abstracts co&t an rage of $1.70 each. 



< Syracuse University has put the Psychological Abstracts 'on-line, in 

an interactive mode with' an IBM 360/50. As of November, 1970, they were 

using a data base -of 35,000 abstracts. The name for t^e system is SUPARS 

(Syracuse University Psychological Abstracts Retrieval Service), As of 

this writing, no cost per search figures ''are' available ^ 

" \ • 
The last system to be mentioned is the Science Information Exchange 

(SIE)' in Washington, D,C. The SIE receives and stores^ over 100,000 
reports of ongoing research- in all disciplines. . This , is a batch processing 
system with, consequently, lower* costs than' interactive systems. Far 
.s* example, a request for all research associated with an individual re- 
searcher "^cpsts $2.00. Or a subject matter search on computer-assisted 
instruction could yield notices of 100 projects for $40.00. It currently 
requires two weeks to fill a search request* / 

' CONCLUSIONS . ^ y ' ' ' 

Deciding on the best path to reach the various plateaus of a microform 
basied information storage and retrieval system requires taking into 
account the' desired databases, the installation time available, the 
money allocated, and the current state-of-the-art of the hardware. Small, ^ 
infrequently used databases warrant minimal attention; small but necessary 
ones cost considerably more. ^The dollar return on investment for accessing 

"large files of very relevant materials should justify a substantial 
allocation of resources. , In any case, the^ system designer should tiry to 
project the organization's needs for the coming five years. Manpower 
increases and facilities relocations are but ''two indicators in this 

, direction. 
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' APPENDIX A 

MlCROrt)RMING GLOSSARY 
(AdaDte<ffrom Modem Data > Nov. 70, 90^93) 



APERTURE CARD: A tab 
size card with a rectangular 
hole(s) designed to hold 
fraine(s) of microfilm. 

AUTOMATIC CODING: Index 
methods that are machine 
readable (i.e., digital 
or bit code) . 

BINARY DIGITAL CODE (BDC) : 
An optical pattern of clear , 
and opaque rectangles, 
machine coded for random 
access retrieval, used to 
index one or more images. 



BLOWS ACK: The enlargement 
o^ micro-images to readable 
form. Blowback ratios are 
expressed in dlam^tfers of 
magnification (a 20 X image 
would b^ magnified 20 
diameters) • 

CINfi (MOTION PICTURE (90°) 
ORIENTATION: Images re- 
corded onto film in a 
vertical manner, one ovjer 
the other. 



CODE AREA: Part of the 
recording area^ reserved 
far retrlevel coding. 

CODE LINE: A visual 
index technique where 
an^optical pattern of 
clear and opaque bars, 
parallel wi,th the long 
edge of the microfilm and 
located between the image 
areas, are used in retrieval. 



COM: (1) Computer 
Oeitput"Micr<<film - 
Microfilm t«iitalnj.ng 
data pr.oduced by 
coi^puter generated 
signals. (2) Coraputer 
Output Microfilmer - 
A recorder which 'con- 
verts 'computer data 
into readable language 
onto microfilm. 

' COMIC STRIt» (0**) ORIEN- 
TATION: Images recorded 
onto film in a horizontal 
manner, one next to the 
other. 



START 



A6C 



|^3 



S 



CONTROL CHARACTER: A 
character whose occurrence 
in a particular context 
initiates, modifies, or 
stops a control operation. 

DIAZO FILM: Copy film 
used to duplicate original 
microfilm, requiring ultra- 
violet light for exposure 
and ancionia for development* 

DOOJMENT MARK (BLIP) : An 
optical mark, usually r^- 
tangular and below the 
image, used for counting 
images or frames automa- 
tically. 



mm 



IMAGE AREA: Part of 
recording area reserved 
for image. « 

IMAGE CONTROL: A micro- 
film, retrieval technique 
where pages are counted 
from the beginning of a 
film cartridge via the 
optical sensing of marks 
placed 9t the base of 
each image. 



IMAGE MARK RETRIEVAL CQDE: 
A. document mark (blip) 
associated with an image 
used to count and locate 
images automatically. 

JACKETS: Transparent en- 
velopes used to simulate 
microfiche formatting. 

KALV^ FILM: Registered 
nade of a tyne of copy 
film used to^iuplicate 
original microfilm, re- 
qu^.ring ultraviolet light 
for exposure and heat for j 
development. ' 

MICROFICHE: A unit record 
of film containing micro- 
film images recorded in 
rows or columns. 

MIRACODE: Registered 
acronym (Microfilm In- 
formation Retrieval Access 
Code) for a binary digital 
qoding technique utilizing - 
up to IS-, 14-bar, code 
columns.^. (See also Binary 
Digital Code.) 

PA3E (FRAME): See Code 
Are' a; Image Area; Recording 
Area. ' 

RECORDING AREA: The maxl-* 
mum useful area containing 
all the Recorded information, 
including the image and 
•retrieval codes. 

REDUCTION:- An index of the 
size of the, microfilm image 
as it relates to the original 
or blowback image; Reduction 
is referenced as an X number 
(20X denotes an it^ge reduced 
20 diameters). V 

VESICULAR FILM: Film sen- 
sitivexto ultraviolet light 
and developed by t^eat (See 
also Kalvar Film; Xidex HD 
Film). 
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APPENDIX B 



HARDCOPY FILE sraCIFIGATIONS 



150,000 pages 
160 hours prep^.ation 



16nin roll film , 
50 rolls of film 



3000 pages/roll 
24:1 reducti.on 'ratio 



HARDCOPY FILE CONVE^ION COSTS 



DDSI 



filming 

duplicates 

prep 



50 rolls X $24/roll 
50 rolls X $ 6/roll, 
160- hrs X 45.50/hr 



$1200.00 
• 300.00 
880.00 
2380.00 



D.M.S./SYNTRONICS 

filming • 50 rolls x.$25/ito11 =. 
duplicates 50 rolls x 4/roll .= 
prep * 160 .hrs x $ 6/hr ' = 



9^ 



DYMAT • 

/filming 
. duplicates 
vprep ^ 



50 rolls X $27/roll = 
50 jolls X $4.50/roll 
160 hrs X $ 5/hr 



$1250.00 
200.00 
960.00 
2410.00 



$1350.00 
225.00 
800.00. 
2375.00 



CMI \ 



filming 50, rolls x $29.30/roll 
duplicates 50 'rolls x. $ 6/roll 
prep . M60 hi^s x, $8.50/hr 



$1465.00 
300.00 
1360.00 
3125.00 
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- A2PENDIX B 
HARDCOPY FILE SPECIFICATIONS 



'130^000 pages 

160 hours preparation 



I6nin roll film 
5t) rolls of film 



HARDCOPY FILE CONVERSION COSTS 



3000 pages/roll" 
24:1 reductio'n ratio 



DDSI 



filming 

duplicates 

prep 



50 rolls X $24/roll 
50 rolls X $ 6/rolL 
160 hrs X $5.50/hr 



$1200.00 
300.00 
880.00 
2380.00 



D.M.S./SYNTRONICS 



filming 

"duplicates 

prep 



50 rolls X $25/roll 
50 rolls -x $ 4/roll 
160 hrs $ 6/hr 



S1250.00 
. 200.00 
960.00 
2410.00 



DYMAT 



filming 

duplicates 

prep 



50 rolls X $27/roll = 
50 rolls X $4.50/roll 
160 hrs X $ 57hr 



$1350.00 
225.00 
800.00 
2375.00 



CMI 



filming 50 rolls x $29.30yroll 
duplicates 50 rolls x $ 6/roll 
prep 160 hrs x $8.50/hr- 



$1465.00 
300.00 
1360:00 
3125.00 
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/ APPENDIX B (cSnt.) 



^ ■ 









DETAILED MICROFOBM COST^ ] 












16MM 


DlfPE 


PREP 


lOSMM 


COM 


ROLL 


DUPE 




RATIO 


ROLL 


ROLL 


PER HOUR 


FidRE 


FICHE 


FICHE 


FICHE 


DDSI . 


24X 


24.00 


6.00 


5.50 


2.8b 


1.96 


4.70 


.24 




42X 








9 fin 






24 




24X 


2S.00 


4.00 


6.00 


Jackets 


2.80 




.25 ' 


SYNTRDNICS 










w/ 72, 






.25 




32X 


25.00 


, 4.00 


6.00 


images 
















per fiche 










42X 


25.00 


4.00 


/'6.00 . 


1 


4.80 




.25 


DYMAT 


24X 


27.00 


4.50 


5.00 


3.8^ 




4.00 


.25 




42X 












6.80 


.25 


CMI 


'•'24X 


29.30 


6.00 


8.50 


Jacket 


2.50 




.20 










w/72 ii4 • 


















?1.65/^ 










42k 






8.50 








i20 




y 
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.APPENDIX C 

VENDORS OF HARDCOPY TO MICROFORM CONVERSION 



'Computer Micrographics Inc. (CMI) 
5345 West 102 Street 
Los Angeles, California $ 
(213) 776-6820 - 
*• Ron Calkins 



Data Dissendnation Systems Inc. (DDSI) 
4736 El Segundo Boulevard' 
Hawthorne, California 90258^ 
>213) 644-4425 
Fred Clark 



Dymat Microforms 

14241^ Ventura Boulevard ^ 

Sherman -Oaks, California 91403 

(213) 783-7526 ' 

Bemie Meyer 



Syntronics Computing Inc. 
15130 Ventfura Boulevard 
Sherman Oaks, California 91403 
(213) 783-6122 
Ted Ross 



Downey Microfilming Service (DMS) 
12130 Woodruff Ave. ' 
Downey, California 90241 
(213) 923-9391 

Juan Trujillo r- ^ , • 
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APPENDIX E 

SUPPLIERS OF l-nCROFORM RETRIEVAL SYStEMS 



Alpha- Vector, Inc. 

501 Fifth Avenue 

New York, New York 10017 

(212) 869-1735 

Mr, Lindner 



HF Image Systems, Inc. 

1124A Playa Court 

Culver City, California 90230 

(213) 390-3378 

Leon Bloom 



Micrographic Technology Corporation' 

1732 Kaiser Avenue 

Santa Ana, California 92705 

<714) 540-9688 ^ 

Brest on Weber 



Morgan Information Systems Inc. 
^3197 Park Boulevard 
Palo Alto, California 94306 

(415) 327-3991 V 
Lew Rinehart 

Data Dissemination Systems Inc. (Reps to Morgan Info. Sys.) ^ 
4736 El Segundo Boulevard 
Hawthorne, California 90250 
(213) 644-4425 
Fred Clark 



Remington Rand 

1730 West Olympic Boulevard 

Los Angeles, California 90015 

C213) 386-1400 . 

Art Wahlb^rg 
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COMPUTER' PROGRAMS AND OPERATING INFORMATION RETRIEVAL SYSTEMS 
DIALOG 

Lockheed Palo Alto Research Lab. 
Information Sciences Group 
Palo Alto, Calif. 

Dr. Roger 'Sxmmit • ^ 



ERIC Clearinghouse on Educational Media and Technology 
Stanford University- 
*§tanford, Calif. 94305 
Michele. Timbie ' 

QUEKX 

ERIC / 
U.S. Office of Education, Room 3008 
400 Maryland Avenue, S.W: * . 

Washington, D.C. 20202 

Jacaes Eller ' * 

ERIC Clearinghouse on Educational Media and Technology 
Stanford University * \ 

Stanford, Calif. 94305 
Michele' Timbie 

ERIC Information Analysis Center 

for Science and Mathematics Education 
1460 West Lane Avenue t. 
Columbus, Ohio 43210 
Dr. Robert W. Howe, Director 

GIPSY 

Iiiforaation Systems and Evaluation Center 

College of Education 

820 Van Fleet Oval, Room 112 

Norman, Oklahoma 73069 

# 

£*C MAGTAPES 
ERIC Facility 

Leasco Systems and, Research Corp. 
4833 Rugby Avenue 
Bethesda, Md. 20Q14 

Science Information Exchange 
1730 M Street, N.W. 
Washington, D.C. 20036 

School Research Information Service 

Phi Delta Kappa 
8th and Union Sts. 
Bloomington, Ind. 47401 
Dr JNevi lie. Robertson 
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